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Abstract of JP20031 1 331 7 
PROBLEM TO BE SOLVED: To provide an 
optical film having excellent UV ray-absorbing 
characteristics, transparency, durability 
(bleedout trouble) and light resistance, and to 
provide a polarizing plate and a display device 
using the same, respectively. SOLUTION: This 
optical film is characterized by containing at 
least one ultraviolet ray absorbent represented 
by general formula (1) [(n) is an integer of 0 to 
3; R1 to R5 are each H, a halogen atom and a 
substituent; X is COO, CONR7 , OCO or NR7 
CO; R6 is H, an alkyl, an alkenyl, an alkynyl or 
an aryl; R7 is H, an alkyl or an aryl]. 
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£iliST. JlfSJI^. 3t*ff*fti:#*tf &*u C 
mftirLTii. flaii. 7;u*;uft (fljitf. 
ft, x^;uft, -fv^ne;i4t, t KD+Mf 
* h**>**;u*. MJ^UTi-pj^uft. t-y^/u 
ftftif) , 7->;H («jitf, 7-tr^;uft, ?p/W 

yUft, y^P-OUftfcif) . 7;U=!*vft (flAtf, * 
h*V*. -T/^P^vft. n-^h + 

ft if) , 75/1. 7/U*JU7S/ft («5Ltf. >7Jb 
75/S, 1^75/1, vX*;U7£/ftftif) . 
7- 'J /ft (ffiiLtf. 7=. 'J /ft, N-/^;u7-'J/ 
ftftif) , 7v;U75/ft 7-tr^U7 5/ 

ft, ?ptf*-;u7 5 /ftftif) , t Kp+->;H. v 

7/ ft, *ji//<=E-f;i4i y^A^/^-fiu 

ft, x^u^u/^-nuft, S/jt^vu^u/^-ouftft 

if) , 7vJ^+vl (flfcli, 7-tz h*vft, t?/*P 
-f;i>**vft, /<^V"-fU+'>l5i') , 7VU3*v 
*;U7Hx;uft (flxli. > h^r->*;U7Kx;uft s xh* 
>>*;u7t?x;uftftif) , 7'J-;u^v*;^-^ft 
(fljtii. 7xy4->*;^x;uftftif) #*(fbft 

So 

[0 0 4 0] ^ammtLXlt. bf'Jv/u 
<i±7;u*;uft-c*fc<&. 

[004 1] -feaS (1) ICfclAt. XI4-COO-, 
-CONR7-, -OCO-XI±-NR7CO-^ai"o 
[0 0 4 2] R7l***JI^. 7/U*^ft. V^7P7;U 

*;i>ft. 7'J-^ftxii^x pat******. 7;u+;u 
ftirLTii. fljjtii. >^;uft. x^uft. ?pt?;u 

ft, -T/^Pfcf^ft. n-y^Uft. >fyy>ji/«. t 

-y>/uft. 7 5^1, -fv7 5;i/ft, ^v;uftftif 
*<*If frfr-57;U*;uftli, H(cmpV>JI 

K&ft^LT^TtJ^. MP^VlgHPirLT 

Jjf^ftif^lfbft. g&fttLTI*. 7'J- 
;uft (#J;ti;f, 7i-^S> rj-y^uft. p-HJ;u 
ft x P -^pp7i-;uftftif) , 7v;uft 
7-te^uft. ?P/W;uft. ^p-ouftftif) . 7 
;u=idrvft * l-*vft, xh+vft, -fy? 

P/K*v«. n-7>*->«ftif) . 7'J-;U**vft 

(flxii, yx/*vftftif) .75/1. 7^;u7 
5/ ft (mii. ;<^u7 5/ft. x^ju-zs/ft. v 
x^;b7 5 /ftftif) . 7- ') /ft (flfcli. 7— 'J/ 
ft. N-/^;U7- 'J /ftftif) . 7vJU75/ft (A 
3.1*. 7-fe^U7£/ft. ^Pe^--;U7 5/ftft 

if) . t KP+v;uft. ->7/S. *;u/< : E'f;uft (CI 



^gyi^u/^iyuft. x^;uajuA=E>f juft. 
v^/uaju/^-^uftftif) . 7v;bt+vl (ttx. 
IS. 7-tr h^vft. t°/\-p^;^Jrvft. '<> > /'fi^ 
*vftftif) . 7;u=i+v*;u^-;uft > h 

+v*;u-K^;uft. xh*v*;utf-;uftftif) . 7'J 
-;i~j-4rv*;U7|?-^ft (ftjtli. 7i/+vi^- 
;i>ftftif) #*if 6*1.5. 

[0043] vyp7;u*;ufti:LTii. flxtf, ->y 
n^y^uft. v^P^v/uft. / ;utK;u - ;uft, 7 
?v uftft if ©ft»ascftft****ff -5 c £ tfr* 

[0044] 7'J-;uftt LTli. fljjtfi. 7x^;u 
ft. t7fM. 7> K^-^UftftifA^lf t>*L-5A<. 
A^57'J-^«liMI=/NPy>JS ; F. S^ft**LT 
i^Ticfc<. /xp^vH^i: LTIi, y^ms^. tUt 

Tli. 7>MrJUft (fliili. / ^^ft. x^;U 

ft. -f yyptVuft. t h*D+->i^S. > h+vpt 
^;uft. K U y;u^-py^;uft. t-^^Sftif) . 
7v;H (fll?Ltf» 7-fe^;m» y"n/V'T;uS, 1* 
p>r;u*ftif) . 7;un^r->ft * h*v«. 

xh^vft. -fy^PTK^vft. n-y~K^i/ftft 

if) . 7 'J (fljtii. yx/+vftft 
if) . 75/ft. 7;u+;u75/ft («7Ltf. >^;u7 

5 /ft. x^U7 5/S. vX^;U7 5/ftftif) . 7 

-U/ft (flj^tii. 7-'J/ft. N-/T;u7-'J/ft 
ftif) . 7v;U75/ft («JLli. 7-b i 5 1 ;U75/ft, 
^Pt°^x;uT5/»ft<!:) , th'n+^H. ~>7/ 
ft. a;u/*t>r;u£ Cfifl^ii, /^;u*;u/< : E'r;uft. 
x^;u*;u/^-<;uft. v^^;u*;u/^ ; E'r;uftft 
if) . 7v;^+>>I (ftjlli. 7-tz h^vft. e/<p 
-f;u7l-+vft. / OV-i';u^-+vftftif) . 7;i/=i+*> 

*;^-;uft (fljjLli. / l~Jrv*;U^-;U*. xh^r 
v*;U/H-;uftftif) . 7 i J-;^ j f->*^-^» 
(«x.tf. yx/+v*;U7H-^ftftif) ^*ifbH 
5o 

[0045] 'NfalStLtlt t°'Jv;u 
ft. = ^yj;uft. '<>Xf7V l J^i. •<> 

X^^'/'J^ft^A^lfbtL^o R7tLr. SFSL 

[0 0 4 6] KrE-JftS (2) ICfc^T. n. R1~R5 
R^R6. R7(*. *4l-P*l-fta (D ©n. R1-R5 
R^R6. R7i:PlST-fe-5o 
[0 0 4 7] KIT. **WTf»*L<fflL^C)*L4-»a 
(1) XI* (2) ■C«*4t**#MMM«Bfl!)ft«Pi*« 

[0048] 
[ft 6] 



(7) 
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UV-9 OH uv-10 OH 

[0049] Ut7) 
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R*4ft*#y fcj&wrefcy. £fc 

(4) -e*$tL**naWRJRtt^^-7-^c,R***i4 
/-K'J t-* « c t*q«|-c* y , s i= 

iriE-«a o) Ait (4) 

«*MtWR^y7-^ lUIE-fexE (5) T-S^^i-i>^ 

[0 0 5 3] «flE-«5t (1) Xli 

( 2 ) T* * J: d <C<> V h «J 7 v 

**t«*#f-««uijitt7ifj7-i=te^-c*. 

[0 0 5 4] JJIT, (3) ~ (5) 

[0 0 5 5] -ttSC (3) fitf (4) l=felvc. n, R 
8-R12. Rl3fttfRHl*. *ti*h-lBe& ( 1 ) fitf 

(2) (On. R1-R5, R6&tfR7tEI«-C*y, HHt 
l=, -tt* (5) fcfelvC, n. Rl5~Rl9&tfR 

21 1±. -tft^ft-tea (i) at; (2) © n . ri~ 

R5. R6&^R7<!:lHlStrfe^o 
[0056] -*H (3) , (4) -e«d4i«K«Mltt 
JjXtt^ V V -© R 8~ R 1 4"PS * tL & ft© ivf ftfr- O 

\tm-&&&£&#m&tLT%tz,„ -ass 

(5) ■e***L4*^««kJRtt j Ey-7-<DR2o-e***i 

[0 0 5 7] **WT?L^*^tt»i:tt. ^ISfPx^b 

b>£fi£14S©Mftft<!:LTIi, \f-)\4t. 7')Jl> 
ft. 7-7 'J n-OK, ^S^'JP-Ouft, XiF'j;uft. 
7*'J/U7 5Kft. y*^'j;U75K*, v7Mtt- 

2-i/7-/7*'jms^. i. 
ft. t*_;u/<>v;u». t*-jux-T;u*^t*A^if b 
ST£L<te. t*-;u*. T^'jn-ouft, y$ 

^ >J P -f ;uft7-7 'J ;U7 5 K*. * $ * 'J JUT 5 Kftt? 
El^ttftffltSL tL<(42«BLh©31IS*cJ:oT 

e*Lr^*ct$*i*Ls 2iEja±©a«aii:tt, ft 

jt(i\ 7;u*U>ft (ft*!*, y^bX 1. 2-x^ 
U>, 1. 3-^Pt°U>. 1. 4-^U>, v"7P 

^^■y->-i, 4-s?-f;uft£) , 7J^-i/>i (ft 
if>-i, 2-v-r;k 7$vi>-i, 4- 



2-v>f;k ?$>-l, 3-v-r>-i, 4-v-f/u 
fc£) . *fc<£i-o©*«l!*£#tMb£*fr&fii 

(fl^ii, oat l < immmoso-e 

lte&lft<b*X. £«£«xaL 

ttlt. KX. W*, 'J frWb 
*i.43fl«. ff*L<li, 7;L>*b>ft, fit;, <vtP«T- 
T?iI*£-f6ft-T?;fc3 0 c*i6©illS*i±HI=**^*3li- 
■ttt*ft£»JtLTt,«fcL\, 

[00 5 8] »*ffl6l:«5*Mi?(±. ^HiSiKilXlt^ 
-/ b g|$ * tift # 'J 7-©mS¥K)#^ SA^ 2 , 
oooiii±3o. oooHT-c*4uti«fti-c*y. 

»*L<li5, 000Kl±20, 00 0J5lTT'fei,„ 
[0 0 5 9] **WI=«*K>Hi»JR1t7K , J-7-©WI 

T*#6„ *©*5*»™i»*fti:LT«:. ftK.l4Eg 

^ f^fciiiigij « aan-r if 6 *t* . 

S^affittaffi^jSA^ 13 0°C, »* L < li 5 0°C^ 
b 1 0 OtlffT*)*.*. 

[00 6 0] *»WI=«4*#MI«JRtt7K'jV-tt. ft 
*MMMRtt*/-7-©fr©J|l»*ftTf*oTt.. tt©S 

ffi*f6©S*tt^/-7-fcLTtt» 7.^ U>R 

tz-)\,i-79 u>ftif) . 7^7 'JyuKxx^ju^SS 

^'j;uS^Pt°7k 7^'j;nt^;u. 7^'j;uKi- 
7^'j;mt-^iU. r^'j;Hft^^;u, 

;uKy^;u, ^5'jA|if<k y^^'j;uK^Pt° 

'JjHv^PA+>»k y^^ l J;u^'<>v;u^) . 7 
ji/+;nf-jn-f^ («xii\ y^;ut*-;ux-x 
;u, if;i/t*-JH-fik ?f;i,e-iH-f;i/& 
if) . 7^;nf-;n^f^ «t*-;k 
Sit*-;k KHt*x;K Wovit'zjk x^7'J 
>»e-;uftif) . ^p h^M. 

-f^3>B. 7i7'JP-hUJk y^-7'jD-h'J 

L<(i, 7^'J;u^y^;u. y * $ 'J ;H£y Wk 
[006 1] M*a8t«**BB-Cli. RnaWRiRtt^ 



(11) 
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[0 0 6 2] S7Xtt(Dx^b>tt^|gft=Ey^- < !;LT 

iMi***'jju»*©*fifn*;u7K>il. *L<iit K 
n+>>;u*xiii— r7HS***-r*. 7^'j;ui£gL 

t h*p+yif;k ^^i"j;H2-t Kn+v^ne 
/k ^WUAlTh^t Kn?;u3Mj;u, 7^'j;m 
2-fc h'P+vifJk 72 'j;u»2-fc Kp+v^p 
t°;k 2. 3-vth*p*v-2-^f^nt°j^ji 
^'JU-K 7^'JJHf h7tKP7;^'J;k 7? 

u;u^2-x htvifjk 7^ 'j;utts?i^u^u 

n-JHh+vl/-h. 7*'J;Ul3-./ h*^??^ 
ft<t*) . 7*'J/k75h\ N, N-v^JU T 
* 'J ;U7 5 KV09 ( N $ ) 7* U *7 3 

K, N-t*-;Ut°P'J K>, N-e=A*W;'JP> 

[0 0 6 3] JMcttCDI^U^tt^ttfD'Ey 7-tLt 

(>$) 7£'JU-h7M?£L<, j*$$'Jji,K2-fc 
KP*->x^;k >$£'J;u&2-t Ka+*>^otf 
;k 7^'JJH2-tKP*i/iWk 7'7 , JA^2- 

[0 0 6 4] CftbOl^tt^T-li, if, *fc|4 
2«J2Ltttffi LT**MI««tt*-/ V-fc 

[0 0 6 5] *SSWI=«**^ttlRJRtt*«#7H'J7- 

BATT-SCttf-Cg?, ttjttf, 7V*JH^, 7-t> 

ODPifeffltL-Cli, ttx-li. 7Vft^i. jMfc<b*«ftt 
•if 6*t. 7Vex-r V?fP= h'JVU (AIBN) . 

-< ;k a»ft**ftt*36<*if 6*i*. s$sttai«i=r>a 

frftc^, ttiLli, h;ux>, *nn^-t?>»©3fl 
JiS^bTK*^^ v^ppx^x *nn*juAfc£ 

©/\Py>ftKft**«*a. fh7th*P77X v 

©tskjmmk, y*y-;wtfl>riua-;wR}«i, ft 

v^P^+"^y>. ^VUx^vu^f-vftif©^ h>gi 
8& **tt*#*lf6*i<6. *«©a*i=j:y, *S- 



[0 0 6 6] ±E*rt«l»JKtt*/-7-. Z*l£*«1§- 
./ -?-©ttJB«*li. »6*l4«*M»*JK11*«*7K'J 

So 

[0067] flf*a 7 l=«*»W(jit, Kftftftft&E 
>'-7-!^6Biai**i*jK , J-7-iti©*#M6RJ|jitt^y7 

-©£**# 1 ~ 7 o sa%-t?fe* z ttM&tnto y > 

$f*L<te. 5~6 0Sl%ffc§„ KJMMkttttiKU 
v-icfeitftKnU^y' v-©*«A<i MS%*;t© 
Bra©**Ht»JRttli*aSf=-t5tLfc»^lc* 
*©*'^«*J|Jltt * 'J v - £ teffl L ft lt*Lli ft 6 r . 
<< X©±JMtlM±*rtiifc£lc«fc yiWHttjSHBTL, 7^ 

jK'J-7-|ztelt*K*H6^^-7-©***36«7 011% 

to, 3Wft*¥^/UA£ft£C<!:tfT*#ftl\ *fc, 

#-r 5sg»g4M£ < ft y . y < ;u.Mt*©K©f* 

[0 0 6 8] «*ttl^U>tt^!6»^>T-(±, ±15 

*rt««JRtt#«fcft:4>[c. o. l~5 0f?a%^£*i 
*CfcjWff*Ll\, 0. 1 Mfi%JJlTt?li. Mttif 

u>tt*l&sfire/ ^-t j:*ffi»itroiSfi»*!6<5Mi 
*\ 5 0SS%J: y * *B6{*©«Jtlt£ft<Btt £ 
ft^o «*ttx^U>tt^ftfP : E/-7-©EI=ff*L^ 

ditto. 5~2osa%-e&* 0 KHtiWKtt^/? 

-SJH=**tt*!MISiLT^.5»£. «*tt©**M» 
U&DXtt^E/T-,!:. ^TKttx^b^ttTl&ft^y^--© 
fcft©***<±El51fll*I-t? *5 d i: L l\ 
[0 0 6 9] fcrtttftJRttt/v-atflfcJcte^ v- 
©»*Ll^**S3»fc-r/=ftt, SflcJiDx.. Et» 

*MS*-ti-«5;:fcj&<ffg:U\, 
[0 0 7 0] KnURJRtt^/^-atf (IE) *#ttx 
^UMtFt&ft^ v-li. &«2»a±S*LT** 

[007 1] JUT. *«Wt»*L<ffl^6*i4*#MK 

•fttt^^ ^-©ftwpisflis-r** 1 , -*tbiciss$ 

*^.•o3^,©t:iiftL^„ 
[00 7 2] 

[fci o] 



(12) 
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MUV-1 OH muv-2 



- - OH MUV-4 OH 

MUV-5 OH . MUV-6 OH 

MUV-7 OH . MUV-8 OH . 

MUV-9 OH MUV-10 OH 

MUV-11 OH 



[0 0 7 3] 
lit 1 1 ] 



MUV-12 

0 


MUV-18 ^ ^ QH 

t ° y 

MUV-19 ^ QH 


MUV-13 w 


T T Y 


MUV-14 QH 

o 


MUV-20 QH 

*Y^o-^^ Y^^N l!J 

0 + 


MUV-15 QH 


MUV-21 QH 

o iTVr 


MUV-16 QH 
I 0 


MUV-22 QH 


MUV— 17 QH 





[0 0 7 4] 

[ftl 2] [0 0 7 5] 

[ftl 3] 



(14) 



&m 2003-1 13317 




(15) 



®m 2003-113317 



MUV " J1 OH "UV-32 QH 



OH v M"V-36 



MUV-37 Q MUV-38 OH 

MUV-39 0H MUV-40 QH 

MUV-41 w 



#12003-113317 



[0 0 7 8] 
[ftl 6] 



MUV-42 m 

0 

MUV-43 

MUV-44 nu 



OH . MUV-47 
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MUV-53 QH 

[0 0 7 9] sUSHKffll'&tLftlBMMtftffl. **M» 
URJjXtt^E/ ^-Xtf*©*Httli#fl©:*:ift£#B§ LT 
^it-Szt^^S. ei^li *Bttltg3. 07 

2, 5 8 5§, |W|3, 1 59, 6 4 6§, IH 3 , 39 
9. 1 7 3§. |5l3. 7 6 1, 2 7 2§, |5|4. 02 
8, 331§. H5, 683, 8 6 1§, 3 — 
|^F«8 6, 3 0 0, 4 1 6*. ft g§Bg 6 3 - 2 2 7 5 7 
5§. ^163-1 8 5969^ Po I yme r Bu 
iletin. V. 20(2). 169-17 6&1/C 
hemical Abstracts V. 109, N 
o. 1 9 1 3S9t£i:£&%SLX-£i£ir&ZtWT'$ 
■5c 

[ooso] *§emiz&&mnmkW!i&xs*H*Bito. 

'J v-lcjl^ Ltz y , *%9JI=ftSK5MMt 
$>-5o IHbB&jUH. MB* ttttffl&£©Sfti 



[008 1] **7-fiUA^©*«WI=ff*jH^ai«JR 

'j?-©sin*si±. **7-r;u 

[0082] *nni=fli«Knift»jiKffl&i;«^itejR 
tt*°'jT-©^fflai±. <b£*i©as. ttffl*fr<ci*t 

4*7<rJUAlm2SfeU'0. 2-3. OgtffffK, 
0. 4-2. 0#MIC$f£L<. 0. 5-1. 5A<ftC: 

3tf7^^A1m23fcyo. 6-9. Ogjb<SfSL 
<. 1. 2-6. Oj&qElZjJ* L<. 1. 5-3. Otfi 

[0 0 8 3] »=. £££<bl»lh©«£frtK %£3 8 

«*14©«j£fr b. 4 0 0 n ma±©pra*«J|K4«*ft 
1**©2WJ*U*. *»WI=fc^Tli, M3 8 

0nmT*©Sa*A<8%JSlT1?fci)Zi:^»*L<» 4 

[0 0 8 4] **fj|=fcl*Ttt. «£*»tt©*>1- 

^;u»**ms«jRffl (7x-;u^'jvu-K P -t 

SXftttfcOJH (2. 4-vt KDdrv'OV^xy 
X 2. 2' -vtKP^V-4, 4' — h*S"< 
>V'7i/ >§£) . •<> V* r- <) T V-;uS*#MR»lJi«l 
(2- (2' -t KP^V-3' - t e r t -7>;U- 

5' -s-^Dn^^y'h'JT 1 ;- 

7k 2- (2' -t KP^V-3' , 5' -v- t e r 
t-^7i-JW - 5 HJ7 1 /— 
;k 2- (2' -t KP+V-3' , 5' -v- t e r 
t -7SJl/-7i-JW -OV HJ71/— .Mf) . vT 
/Tf'Jb-hSMMM (2' -i^l/^-vJU 
-2-VT/-3, 3-v7i-;i/79'JU-h. if 
;U-2-->7 7 /-3- (3' , 4' -^L/>vt^> 
7n;K -7^'Jb-hl) . K'J7y>IiM» 
*IM*MI«5 8-1 85677§. R5 9-1 
49 3S04GteMft. = y<r;U»63Mb£1k & 

[0 0 8 5] *3BWI=«<SK*H6»«l*lt*l=fflt^&*i 
4tt*4*ft©*rt»ftJRffl£ LTIi. awttawc fl 
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[0 0 8 6] *jBWtfe^TI4. ttSMitt©** 

Xlf, RUVA-9 3 

#y v-&t/R u v a - 9 3 tm®^; i—t 

StfciK'J^-fcttWHtf&ifc*. Hftftlcii. Ruv 

A-93i>fW$^'JU-h$3 : 7 ©Jt (MS 
jt) "e*»**1i-fcPUVA-3 0M. 5 : 5 ©it (K 
■it) 7*l^JtfcPUVA-5 0M&£tf*tf btb 

So 

[0 0 8 7] &^X\ **W©3t^7-f;uA©paico 
L^TKWI-*. *£83©3fc3*7-r;i>Ai: lt(±. ftcm 
S**i4*©T?(ifc<. aflfflaSHKB^^A©** 

7 $ U- f- -^tK 'J 1 =f- U >± 7 $ U- h ©JttJtC/H y X x 

A, h l J7 7 -fe ; 3 i ;Hr;i/P-X7'r;uA, -t^p-XT-tr 
7 L -h^Ptf^-^-h7-i';UA. -fe./up-xT-tzT 1 — h 
^u-h7-r;uA, ^'j^bt*x;u7-r;uA, tK'JIS 

^bt*x'jx>7^/UA, tK'J t*x;uT;u=i-^7-r;U 
A, i5 L u>t*-;u7'./u=i-;u7-rJUA, tKux^l^ 

;UA. y > vtii ^ f 7 ^ 'J L/>I7 -f 

A, </;nt5/u*>»il7-r;uA % tK'J*-jR*- h^-r 

;UA. tf'JT'J U-h7-r;UA, tK'J^^ST* 
l/-K7^M, *°'J7$'J U-h7-r;UA, ^'J7f-U 
7 -c ;u*;u*>«HB7 -c ;ua. *° 'J y ^/U'Ox 
>7-r;uA, 7K'Jx;U7^->7-r;iA, ^'ji-fJH 
— fiVr h>7-c;ua % /K'Jx— r;ux;u:7;i->:7.<;u 
A. tK'Jx-^m's K7*;ua. tK'J-t s K7-<;u 
a, y^mmmy^t)^ i-jnyy-o^ t^'J/u 
7 ;uA*#if « c t^r*#-5A<. *»Wl=fei*Ttt. 
Wc-fe;un-xHJ7-feT-h7<r;uA©tel::, -fe;up 
-Xv7tf-h. tAP-X7tf- f-^b-K 
tw-X7tf-l-7i!L/-h, -iDio-xJatft 
*-K ^JUP-XT-trT 1 - h :7a K -fe;i>P 

-77tf- h^P tr**- h^U- t>Sif©-ir;UD 
-XXXx^^UA^ffll^Zt^Jf^LlV, 
[0 0 8 8] »*a9t««*Wtfli. *3^JUA<t 

[0 0 8 9] «LXTf, LL^*1?a5*-b;U 
Q-XIXf/l'7-(' 7UA©K3E7j/il-"^t'*Ti5iB^"^"'So 

[0090] *^Bj[-«s-fe;up-xxx-r;u7-r;uA 



ICOlvCiBBJJ-fSo 
[009 1] (»j||Xg) **BJJKfc^T\ -tr;UP-Z 

xxx;ujt«©z<!:^, -t;up-xxx-r;uK-^XI± 
*tK-^i,»5. ilglltli, -tr;up-xxxx;u 

SX8T-fc5„ 

[0 0 9 2] *JB«-e(±. K-^*©B»»a*l*1 5 
SS%Jii±tt-§C<!:A<jffSL<. ftlci 8-3 5 MS 

%©*,©#»* L<m^z>ti&o 
[0093] F--j*o>m»#mBumtg&t f-zf 
©tts*«*< ft y-ra?. §smb#ic$/*— ^x^r/ft^a* 

*i:T7^;UA¥®ttA<^b-r^li^fe^©T% 3 5 
KS% &lTX' <fc£C<t#]II£ LL\ 
[0 0 9 4] K-?tt*l±. 10~50Pa-s(DlI 

#*Li****a (an*,. ©*jaaT-efr 

575j£. ±E©A*tt©3»jSJa±-einELTfT5*ft, 

SWtffc*. S;t»©5#£JJLt©Sl£T% *vo3&RL& 
^E**3W+T*«pr4*atLTI4. 40. 4-12 

o°cT-o. ii~i. 5 omp aidinE-f 5c<tT?asj& 

fro. fi»Bl^»jB1-*ci:4<-e*4. 
[0095] *f§B£|cffl^bft6-b;up-xxx7^<!: 
urii. *;un-x©ffi*ISftKxxT;ujWfF S L < m 

[0 0 9 6] -trJUP-XX7.^;U©|£r^Blte^X7.T;U 

^Pt°^-h. -tr/UP-X^U-h*. XWBB¥i 
0-45804^ 1518-231761^. ^SSI^ 
2, 3 1 9, 0 5 2-§-^|Cf5K?tLTL^-tr;UP— XT 
tf-^Pft*-h. iryUP-XT-Hzx-h^TU 
-h^©;^fllte^xx : f;i,ft<!f3b<-b;up-x©1S« 
S*»xxx;U©«i:Lr#lf6+i4. «tff*L<l±. 
&S&g#2. 5 5-2. 8 5©-tr;up-xxxx;u# 

[0 0 9 7] ±fzmmM<D<pvi J . -tr;up-XT-bx- 
h. -fe;un-X7-bT— h^ne+*-hi<»*L<ffl 

©»^ICl4, 7<JUA?tS©tl*>b, #lcM^-Jt2 5 
0~4 0 0©i©^»*L<ffll''btl.-5c 

[0 0 9 8] *fl^ic^i,4z;i/P-xxxT-;u7-r;uA 
l±. ^Sma*^2. 5-3. oro-tr^p-xxxx^ 

»*L<ffl^&*l436^ «l=»«««4«2. 55-2. 

8 5©-tr;i/a-xiXfJl/A<»$L<ffll^li5 0 
«SA<2. 5 5ISl±te:*t**liBI=«4-»a (1) 

jtaU 2. 8 51ilTtft^<!:-fe;UP-XxXT-^©i#^ 
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[0 0 9 9] tJbP-77tf-h^P hODS 

7-tr^SS&g£x. 7p t=*xju*s&Jt£ Y 

2. 5 5^X + Y^2. 8 5 
1 . 5^X^2. 4 

©iSHI::fc5*<D#»* L < ffll^ b*l£ 0 
[0 10 0] ■fe^P-XlXf^tt. IH6 'J 

£ *lfc M iV P -X X X tMU t *«/ <JU 7fr b #fi£ * 

*ifc-tr;up-xxxT-/k ^*i&H©JS*4frb^j££*i 
fc-fe;up-xx*TJU£JHk*i.MiS£ LTffli^ z t 

[0101] -K-^*B«f *Bl=«ffl**L4*ttt L 

fcftlittfirrac -ftMlctt, 
S.^u^p^'f Kct-feJUP-xxx^KDgig&fr 

-30 Sf « t <DA<ff * L < flit* 

[0 10 2] ttffl-e#S A£ftK£ ttfcli, * * 

i/>fP7-f h\ ftiM^k Mlx*;k 5 
/k 7-brh>. =r K5t KP75X 1. 3-v;Mr7 
7X 1. v^P^-tfVX *"i£x 

5^k 2, 2, 2- h 'J :7;utDx$./— ;k 2, 2, 

3, 3-<^5-y-7)\,*U--\ --Jn/V—JW 1. 3- 
v7J^P-2-7°P/^-Jk 1. 1. 1. 3, 3, 

3 -^yyfrtn- 2 -y =f-i\,- 2-zfu/is -;k 

1, 1, 1, 3, 3, 3-^^-t7;U^-P-2-^D/^ 
y-;k 2. 2, 3, 3, 3— *>*7jm-n-i -7 
p/0-;k xhPxao^^i-f§cti<T*#«A<, 
^fb>7P7^Kf«tI/\P7*Mt&ft. 

=?ymmte. wm*=r)w sufjk 7-t* h ^mtw 

fLl«i (BUk t LT*lf 6*1*. IF 

<*4fcaM*i::#*U*. 

[0103] -tr;un-xxxT-;KD^?t^i LTli. ft 
*$J—iW x£/-;u x n-^p/O— ;k i 

so-T'D/^-Jk n-3f$/-;k sec-^/ 

-;k t e r t -^y-ymrofitflJSiFSci ~bg>t 
;k >fjnfji,7- kx >^;u>f vzf'f-h'r h 
Klifik »»?Pbf;k t^f p;u"0-tf>. 

'O-trX VV*P^*^>. f h7th*P77k 

;Htpv;ux x^U>^'Jn-;u=Ey *^;ux-x;u 
mzmf&^ttf-dZ, z*Lb(Dti#J*l4*?4tL<[i 

[0 10 4] ^fPJIC&.S-te/UP-XXX^/U^-nUA 

ffl«Jfti=fe^T, -fe^p-xxx^u^M-f-SKH^t 



4*. l39-9 5 55 7^lcfB«CD75;££ffiffl-f£;: < !: 
#T*#5„ X, WIHM 1 -2 1 37 9^lcf5K(D^E 
;tfi?7J;£ *»*L<ttfflTf*4. 
[0105] 5g*tt©-fe;up-xx*T-;u»* ( K— 

[0106] iHi&osintttt. -tr;up-xxx^;ujt 
»a>nsa>HEi=. -fe;up-xxxx;u^at*iz^in 

LTt,«fcl*L. *j*H»*^a«fttaillLTtJ:L^. 
[0 10 7] *ISW03fe^7-f;UA|cli. qTSffl^Sftl 
-Tiilttf-eSS. Z*ibli*JBWt«4-«a (1) 

[0 10 8] fflt^^t©Tf**RTaffli:LTI±» «j* 

li. 'j >g£xxx;u&HTM£ik 7*;Hixf^S3fa 

JR-CI*, h'J7ix;u^X7x-h. h U 

v;U*X 7i-K ? L/ S^U v 7 x x^X 7 x - k 
:t7^;Uv7xx./U7fsX7x-k >/7iz;i/t'7i- 
;u7hx7x-k h'J^-^^;U7t-NX7x- h'j7> 
;u7hX7x-htf;6<fey, 7*;Hgxx-r;u£<!: LT 
14. fflTLtt. yxf;k7^l/-h, v> ^>x^;k7 
* U— k v^f^7^U- k v^-^7^-;U7$! u- 
k v7'W7$U-k v-2-x^;u^^r->;U7^ 

u-k ^iU^^i/;u7dt u-h. v^>v;u7^u 
-h. ^u^'jyu^k^'Jau-k x^;u7^ 
'j;ux^;u^*'jzi u- k. y^;u7^ l J;ux^;u-j7*ij 3 
u-h^&y. 7x>^xx^;u^RrM?fiJ<!:Lri4. 

<5<J^I4, MJx^;i,vhu-k h'J-n-^;k>l- 
U-k. T-b^Uh'Jx^Uvhb-k. T-kTJVl-'J 
-n-^yhLz-h, Z-b^^h'J-n- (2-x 

[0 10 9] C*ibORlM^JI4. mfttrffl^Ttct<. 

asmmotiimmit. -tr^p-xxx^uc^L-ci 

~3 0W£%-g%£lt%ZttfT°2. *?£L<I42~2 
5SS%. »IC»*L<I41 0~ZOBi94-e*6. 
[0 110] ^fSWroft^^Alcfc^Tte, -htEHJ 

-tr;up-xxx^-;u7 -r ^mkt& zt(DX>£& 
c: £ tf-e # * „ z *t b ©^ttpTMfflicJt^in* 7 < ;u 

[01 1 1] **wicfcL^rtt. 7-r;uA<z)fei*$ 
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/ >© l&fr b 8 &&roteei::ffig<»g&S£#-f $ c 
^T-'J^S, t h'D+y^i, 7SyS, - ha*. 

ro^jDfiii, ^-c/uAosBjtt^ift^-r^fcfto. i~ 

1 0 00(Jg/m2, ft*L<l4l 0~1 0 0//g/m2 
[0 112] £tz. *f6W©*¥7-f ;uAlc|±. h 

&tfU>i£*;uv^A£^if3c£#-e£3 0 

tt, W***fcfc(Dtf»SjW6< L < , 

SI*ffi4IZ«-Sf|lfi-e(±. ~^¥Klfi^gA<2 OnmH 

Tt-fey . fro.i>imm#7 o g/'j h;uiiL±T-fe 
©«m=ieHLfcji*ai»4<*L<fi**n*fc«>. * 

[0 113] -muaWMfcTO-WtWJSttfc LT 

l±, 5~1 6nm*<J:y»*L<, 5~12nm«b 

<ff*LL^. *fc, AMitIli90~200g/'Jy 
HUtfff$L<. 1 0 0-2 0 0 g/'J-y h;u4<3EI=» 

LI*. 

[oi 1 4] w h«©aa*iiim2af = yo. 01 

~1 . 0gt>W£L<. 0. 0 3-0. 3g*q!tjf* 
L<, 0. 10-0. 1 8 gA<!|#IC»S Ll\ 

[0115] -wnt&mmtttLxi*. b* 

7lPv;Kft)Sfl)AEROSIL R97 2. R9 
72V, R974, R8 1 2, 200. 200V, 30 
0, R2 0 2. OX50> TT6 003EEifA<*lfb*l. 
ZCD + 'et. AEROS I L200V, R97 2Vtf- 
2 0 n mJilTT'S y . frOjIfrltttBtf 

[0 116] *fc. Itfc^Ua-^AeDttSTirLr 
fit. 7IPV/I/R976WR8 1 1 (JiLtB 



4 l<. #iAtf % hx/^-ju o 

3. mi 0 5, H108. H120. B145, |S|3 1 
2 0MB2 4 0 (0±»KS/'Ja-> (*) S) ®ft 

a«-eifi!K**LTfcy. 

[0 1 17] CifcSftttT-tt. a*¥9««#0. 0 1 
~1. 0(im©-3fett^S»rtS-|*Sci:4«»*L<» 
0. 1-0. 8 j(m£t$&l=K£l<. 0. 2-0. 5 

oi~i. oxzmroDDCi^BJt^-tt^o zftbroft&T 

0>#*Sli. ft^-NUAIzfcfLTO. 0 0 5-0. 3 
**6#ff*L<. 0. 0 5-0. 2 L 
<. 0. 1-0. 2«*964«*tffSL^. 

[0118] **W5t*7-f ;i/A*»4fc«>. afi^ro 
[0 119] CPS^jiA] i»ffl^«tt?«ttffiB«L 
[0 12 0] CPS75jSB] »ffli:«a^S«#3B*L 

«tt^a»asn»Lfc*. zft£>r > : 7'r>5*•y— 
[0121] CB«*ac] *«l='>*<o-li;un-xi 

[0 12 2] H«£SA(4, =»fcg*«tt?<D#»te 
C li=IHb£ff§»&^S,1llll Lie < 
l*jS-C«s|fCl*5J&<. +t?t. PS7a;iBI±-S^S* 

So 

[0 12 3] <^Sc75;i> -HfcSHaMHF-SSflfcif 
ta^LT«-|W<6». -Uft3i*0!)jiftli5~3Olt 
*96-C*4Zt36«»*L<. 1 0~2 5fffi%#MIC$T 
*L<. l5~2 0ll944»itB*L^. »Sc;lSli 

[0 12 4] ftffl$tLS^#Jli. jgiiT;u=i-7U^i: L 
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[0 12 5] C©«t5tLT»&*lfcK-^*fflL\ U 

TlcB^rf 5asxg£gT*;ua-xixf-;u:7.r;u 
[0126] (3SEX8) ±Exe-r»B« L fc K— ? 

iMiiiii-r*4BK7A©3iEiiffl$l*ft 

[0127] *©«©aa-i-4sat 0h?li4. 
aa£*if= K-^n*^iy- K-eB»*B»-r a 

Ka. *^i4a£iHHE-r«p-;u-eiiii*B»-r 

«*M>X'J?h»tt*B»-C*. BBfcS-CLB^ln 

[0 12 8] B«aB£J:if4fc», iDE^tXCffl 
3HM*±l=2»Bl±KW\ K-7**»«LT«tfLT 

bum*, 4r-f©fl«*xy<y h-e#«u *sj« 
©»&*«»© K-?«*n*i=BHL-c. «b«£© 

[0 12 9] C©J:?|c, Bfctifc K-^t^JUhXI* 

ft < « z 1 a a i= & « . 

[0 13 0] (BBBBXS) aEffl3El#»±l= k-? 
£BKU »B**ifcK-?B (SIT. ^i^tU^ 

a) £aaffl£&tt±-ejra&u *jt****-a-4xs 

B&. 3a#{*±©*x?l4. 4 0-1 0 0°C©|?H^T 
X\ *Wt±-CttJl***Ci4«ff*Ll\ 40-10 

o°c©s?H§uz$t8-f3K[4, zcaitrosai^T? 
±hi-st§^, *«^ii**M»*©^aic«fc yMW 

LI*. 

[0131] *3§8©3te9*:7 -f ;UAI4. aSfr b30~ 
9 0 Bfilfl U •> i 7 S b iJH-r -& C fc jBflff* L 
l\, 3 0»*BT?«ltt*t. 7^;UA©Bn° n a*<iST 

-f$7citT-&<. 2ai4©js-c*»*L<ft^ Q asi=» 

9 0»tH*TlHi*1*«2:, il)ttt©»fl;<t4fl=J:y 
BFpB©«T-£. 7-r ;uAi=at^*-;n5<*4-r4f=» 

[0132] (MBxg) S*Mt±US»«MK* 



■Si^©bb»m» (tihs) M&*y*£a#«t. 

MB LMfr o fc y . »l=$ftft±T?S $1t"CA N 

b watt it.^-c^x. Jo-to&x&titz y -r -s o 

[0 13 3] Si*(*±©BBfi«l=fcl+4aBli. »* 
L<I41 0~40t-pfcy, EI=»*L<(41 1-30 
°CTfc6 0 MBftB£fclT-<6^x?©»H»Sfcll42 5 
-1 2 0li%A^L< < Mlcff£L<l44 0~1 o 
0SS%-e&^ o 

[0 13 4] *BBlz«4-t7i^©B«BB*i4. TIB 

SCTBBStl*. 

&®j#ili= (^x?©ttBBaB*a-*x:?©in» 
&3BKB) / (4x7©ttB«a*Xl) xioo% 
BB££B£B£-f &B©to&&9£l;):. 1 1 5°c 

t i mmmm&mz'n ?zt 

[0 13 5] ±IB©J:5l=MBB$©BBBBB$flB-r 
*l=tt. ftB*©BBft$&<*©aBa££flftL. 0 

x^6©*«Btt©XB«B*ni=friL«j:ai=. a 
BB3a*»±©«Btt«i=tei+4aa*±E©a*BH 

14. e»»*©«):^eB*a*BB+4©4««k<. a*. 

[0136] BstB-¥>»a^ic«fc4e»*ai4$s(*a 

36<TBi=*fc3f©a««»i=i4. B-Pfr&a-c<;u 

[0137] 3EflK*©a*i*, to^s^^ffl-r^ct 

[0 13 8] SJSiSJg£±lf575;£ (Bx.li» BBBB 
SA^T- * -5 fc* ft* * lc«Bf -5 fc ttSK^S * ± If 
Scii^S) tLT. BB*M£<#<£tiMB-e* 

sy;bflEBB w^xf-oio y/uaa 

^iffl^T. K-^BB«. fMtttttik. 3E#(*©a 
BtftftTy;Mfr**aB4«fc*. X. K-^+l=B 

Btt$mx««atfe«. si#ft±Tfy;nb*ii:B*a 

[0139] »9»ttB#«fcy*^ii$jS-eMB-*-5Ji 
^. -5i^B&^af?4tHBB#¥Btt*Bftofc 

y. w«a*i=j:*!ynMixs?4«B4La<. 

BtaBt©Bte^^-c«B»H»B**ft»b*i4. 
3EJ##t7-f;uA*BB-r*B©BBBAI4. B*1 9 
6-2 4 5 N/m-eHBjflffiffr*i«4*. BBfflBlO"? 
AU y B L^»*. 1 9 0 N/m JSlT-eBB-T « - 1 

*L<, BlCtt, BBT?***BB*~1 6 7 N/m, 
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LU#. L < li, &ffi362l~1 OON/m-ePJ 

-v3>R0#i£<&TSfcto$f3=LU o BflU^-^r 
-V3>R0[i2 0nm*iS-efe^C«t*<Sf*L<. M 
ICli. 10nmm 5 n m*iSTfc-5 Z i: A« 

[0 14 0] *^|zfc^T, Sfl'JS-f'-va^R 

0I±, flxtf, gB^Stff*ltKOBRA-2 1 ADH 

x, ny, n zfrhUfttZZttfXZZ* X, Mlf75 
IS](D 'J "t—: >a MIR t l*0~3 0 0 nmffltffltf 

fibfts Hlc«?*L<lio~i 50nm, <fcy#3;L< 
i±o ~ 7 o n mat,<ntfmm\zfc cr*?* L<§bti 
6„ RORt/Rtii, T^i^y^to-sc^-e^-s,, 

[0141] R0 = (n x-n y) x d 
Rt= [ (n x-n y) /2-n z] x d 

|6]££!£J£7JlR)<t©ft-fSJte (7v7» i:Iifc£|S|© 
U^-x— >3>R0^TIS<DSI^lcfcy, fSlcfiftfc 

[0 14 2] 

P$1-sin2 (20) sin2 URO/A) 
P = 0. 9 9 9 9 

n x ity ■< ^AmftcDmm&iJjftomtiTm. n y < 

JUASfl©iiffi$lil7JlRl©SiFr¥, n zli^UAfllf* 
75[S]<DSfff*T-fcy. dli7-f7UA<DlSIi (nm) "Cfe 

5„ eii7<;uASfl©M$i;Sfi£tyiii*A C7<;u 
A©ItR7j|S]) £©ft-fSJ£ C r/7» , Ali±13 
nx, ny, nz, 6 £#to£H;*jclltf $I"I£©I£© 
jtfflK55 9 0nm s 7T liRJg* T'fc-5 = 

[0 14 3] (ftHiS) *H*iSH\ -t/i^fM 
lciaSLfcn-;HcxSlciiLT«ii-r-5^ii^S, fe 
SlMcC-!? 'J ^XIie>^x7©ffiiSi££&LT«;it 

t^^-mmm^x. rtis^Lft^b^x^ft 

ft ®H"CHgi6 Kit J*f 5 d <t # R 0 < ft j#T- £ 6 fc 
#>SF£L<, 1 9 ON/mtJ.TX<&&Ztt>m£L<. 
MlCff*L<li1 7 0N/miyT-Cfey. ^K$tF£L< 
It 1 4 0 N/mJilTT;-fey. 1 0 0~ 1 3 O N/mtfe 

SCt^flcffSLl^ :7^;uA*©£Sg^i 
A<'>ft < t % 5 SfM%KlT£ ft 6£^±fE»et5S7]J;rF 

[0 14 4] ft*g©#f£l;l\ ^x^CDSSICiia^^ 

#-5<D#-flsifl-e;&3#. sroftfc y ic-?-r $ □ ^ x- 
^^^TTi)Dii-r^^Stfei.o <fci=ygJS[ftft4iii. 
X- £ ±# y ©7-r ;uA©¥®14 i*. iS;SK J; § 

e*si*, s na%^Tfr btr ? c t m £ l 



*>*i*. **K4 0~1 6 0tUiai$t4:t4«»*L 

[0 14 5] SftSffl^ftM^biilMLfc^CD^Xff 
T-li. jgttroH^lzJcoTOx^lirti^lRilzilxffiLcka 
£ f 6 . XSft -CftfclcftMW § (5 if JMttf* * < ft 

So 

[0 14 6] zoanm^mtm^miLt^^mt 

Z^ttf. T*£±#ofc:7^;uA©¥®tt£&»l::-f-5 
±-C»*LL\, Z©«jSfr&. flxli. #Hi6 2-4 

tt©l8£rU£fill::$ 'J ^^Xlibf^-e^i^rortiBflK 

[0 14 7] ^ ©«!:£. *¥Sft©B#tt*li0%~1 

0 0%-efcSCtA<Sf*L<. e3feffi#li7-f;UAt L 
Tfl!l*4**li. 5%~2 0%A<MI=S?£L<. 8%~ 

1 0%~4 0%#MIZ$?£L<, 20%~30% 

tiffin?. g#te**<fti**tf-e£±ffofc:7 
[0 14 8] T>*-*ff5»*©^i^©»»*a» 

li, J f>*-IM&B*i=2 0~i oottwtwrotfff 
£L<. fr07x?©3g®j§j£aA<1 0SS%JilTlcft 

[0 1 4 9] x>*-«fT5»*©ft«aStt, 30- 

1 5 0°C#$?£ L < . 5 0-12 0°C7b<MlCff^ L < , 
7 0-10 OtA<jStSf* Ll\ tHUAfil^X 
^HftiKffl. PTffiMfti:©*«4<'>ft<. XfI>^*lcffi 
ft. te«a*©Kt^7-f;uA©¥IBttl=ff*i*. * 
^B^ic^^-^S (i) T?*$*L**#MI*JR*lli. ft 

E#fS*©KL^Jfiftfr©i:#[=. ^© 

[0 15 0] X. 7</UA©ftJiXSlCfcO^TIi. 

0. 5SE*%mTt-r5CtAW*L<. Mtif*L< 
ttO. 1lt*%BlT-C*y. »=»*L<l*0~0. 0 
1 ftS^^T^-f ^■fcT-fcSo 

[0151] 7f;uAft^xfi-eii. -*sic. □— ;ng 
S75S A^±ffi© J: a ft t" >x > * -*5£-J? 7 w A$ j« 
SILftA<bft^-r-&7JSA<Sb*l5o 7^-;uA*ft^$ 
^Wlfift<» -*ttl=WU Jin 
»p-ju. v-f^pSMreffa. ffiffl*©ji5-e»Mi?ff 

5©4<»*L^. *a»a*(44 0~1 5O°C0I1^3 
~5SB©ja«t»l+T. S^^< LT^< Ch^Sf* 
L<. 80~i 4 0t©iffl-cfT5::£iN-ft£j£ttt 
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[0 15 2] *SSUUH*-ef±. *Kft**&tt*£ 
Sg;#!£©:ISS§l&#©fe^14l4. ffilc%jt£ftftlf;h.l4ft 

b ft i * z <h tt^afe© z t a & i) . 

[0153] m^JSi y is) 9 i ^+©aB*si«4« 

o. 4Rft96JsiTtt* = tt«fcy. ^-asestt<DA» 
[0154] «#»y*ftii, -«tttffli+Lr^4t 

LT*Lvbft*ltfJ:l*. 

[0 15 5] HS©PIPlZ|±. RlTSroS^ICft^cfcd 

ic, K-^aa. *>^©saa. *y ©□*©*¥? 

UBBL y-ffflffLUlLE*, »&££$(*©&&«£ 
n>ha-;u-T§©A<<i:0^o X> BOT*J$-l=-r**R 

[0 15 6] *5eW©3fe¥7<r/UA©RJSI4, EfflStt 

5 00A<m©®HlCfey, MIZ1 0~250)im(D8l 
#ff*L.<, ftlz&MiWmirMmy < l^tLTlt 

1 0-1 2 0j/m©&HAWb;ti6o li*JS5(c(I6 
5§WT*I4 s -f /UA©BWtf 20~65)J m©-$^ 

7^;UAT'fc-i.Ct^©T'fey. c©iS)i©®Ht-r 
[0 15 7] **Wt?L^5aati:li, J I S Z 0 

2 o 8 tE«©*a-eai3e**Lfc«-es«-r4. ass 

Ii2 0~2 5 0g/m2- 2 4B#|HT?*.5 C: £ #»* L 
#IC2 0-2 0 0 g/m2 ■ 2 4^ffe5Ci 
AW* U\, aSfeb^ 2 5 0 g/m2 ■ 2 4R|BI$£ 
jtfc»£"CI±fi*«©»Att*<* L < 1ST U »I= 2 0 

g / m 2- 2 4fti«*5rci4. m^mmmommmz 

ffifr;h/C^«**©£tttflH* Lie < < ft y , g*m#p«si 
tf* < £4fctf>»S L < ftl\, 4 y »* L < 14 2 5 ~ 2 
0 0 g/m2 ■ 2 4^lt$4 0 

[0 15 8] X, *^0^©3t^7i-;UA^ii, 8 0°C, 

9 o%RHicfcit3«S$<b£'>ft<-f sc.t-e. 

[0 1 5 9] *JBW©*¥7-r;UA-C(i, 80°C. 90 
%RHT*4 8 Bf KlnMS LfcfJ«t:'©MS*{b*A<. 

±2%jartt-r*ct4<<fcy»*L<. c*uc4or. 
5a£*<&» * *Lfc»« 7 -c ;uat? fc y ft# b . 



[0 16 0] *f§HJ©3fe^7<;UAIi. 8 0°C. 9 0% 
R HUHSTT- 4 8 BfBjjDii&g LfcHMttft^b* 
14, MDTjIrI (7^;UA©SM75|Sl) . TDTJlSl [74 
;UA©*I#7JIr1) ftlC±0. 5%art1?*4Zi:4«»* 

l<. mz±o. 3%art-efc*zt36«»*L<. sic 

±0. 1%Jai*n?*5z£]&«#*l,<. It±0. 05 

t 14, SJt^;Sg©^frA<JiiSfttt;5St?© 7 < ;u A** 

ttJn«*fr. Zn54H<k -fjwAtBivcai 
M£fc£ LT©. g. *©^a«fl:*ai£r*. flit 
I4\ aSL«k5fr*7-f;uAtmi=o^r. (S*73Ffii 

1 5 0mmxS#7i|p|1 2 0mm-y->rXlcBfaL, 

^uashic, *¥*fiiatfft¥*i^-t+L-f*Lt 1 0 0 

mmlHUiTf 2 *Bf. * 5 V 'J SfflttfflfcSlTe+XMI 
©EP£#l+3„ 17-f ;UA£2 3°C S 55%RH©S^ 

T-e 2 4 ftmeLtna l . xJtstttt-eaanr©^^ 

K8£«MBS«*Tf. ftaftS (*# ; 8 0 
°C, 9 0%RH) ©SftT-C4 8Hr a miJt§ 0 s 
. 2 3 °C, 5 5 % R H ©ES£TT* 2 4 RHUS 

^*i©epibe« L2ta«-r*. -©^afi^©iE<b* 

[0 1 6 1] 

^•jiSIb* (%) = (L2-L1) /Li x 1 00 

Lii4«ia«r©wniiE)i. L2i*«ka«©H]BBE)t 

[0 16 2] *fc. 1 0 5tt?5RBg«iSLf=i:#©-!t- 

mmmit. mdaa. td73Iri^ic±o. sw&wc 

ff*L<. »:±0. 1 %Blrt-C*feSZtA<*f*L<. 
Mlc±o. 0 5%«Wt-fc5:t«Lu„ 
[0 16 3] *3EW©*¥7-r;UAI4, K?i*A^MD7J 
|Sk TO*IrI*I=90~1 7 0N/mm2T*fc5-iA< 
»SL<> SIC 1 2 0-1 6 0N/mm2T?ft4Ci:4< 
Jf^Ll^o *fc» LTI40. 1~5%«L 

<. 0. 3~ 4 96A<J:y»*L<. 0. 5~2%-e*-5 
CtA^MIcSfSL^o 

[0 16 4] *^BJ©3fe^7-r;i/AI4. Sii$^9 0% 
BLtt*fc4CtA<a*L<. L<I49 2%Jil± 

T*fey, MICS?*L<I4 9 3%Jil±T-3F,-So X. 'WX 
I40. 5%6lT-C**wtA«ff*L<, »l=0. 196JSL 
TT'ifcS Z t iW* L < . 0 %T*fei. C t Hlc$? * L 
L\ 

[0 16 5] *j£Bj3©3fc3£:7-r;uA[cfci^-ci4, *-;u 

»4lfi»«36</J^L^»*L<. *»*fill4» 

r*t. -TjiRi-etcfcL^ *-;Hi©^ili43 0KiT-e 
fe-s c t t>m% l < . gicjfg: l < 14 2 0 eiT^fc y . 
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[0 16 6] *«W©3fe¥7-r;UAffl»5Sag« 

[0 167111^ 7<r;UAffl»5jSfcBSBSt©»* 
U*-«£jSfSUtEn?&4. Hi (a) l±3tEft. P 

1 (b) liXBft. n-;i#a-ft«i6-e*fc«U * 

tffc*. H1 (c) I4SSSL T>*-«3l-tt«XS 

*©*seH-e*«. n (d) i±3taa. p-;u#ii- 
ft«xg-cft*L. -t-©ax>*-«ai-tt«iie-eft 

«U *©an-;i*£-tt«xg-cte*l*fi5»£© 

[0168] N. **«l=fel*T. T>*H«»-(Hi 
i8S«P-Ji*a ■ ttJlxaS^xSirii. 
^6«Jt**Lfc7-f JUA«(t»LT«#W«Jt©xa© 
ifzAMc, 7^ua©IMMM»£HB*-St:/*-* 
a ■ ft«ixs&i;p-;ntt8 ■ tt«x«**-*-*xa* 

T^^-MBS-ttJtxailix^HKSWi-e 

xs**l\ a^Mttas-ftJixeiiia-jHtaaw 
tissue. 

[0 1 6 9] 01 Icfc^T, 1 I4x> Kb^ttWS 

k-?*, s»*ii::swr«$r-f 3i«i* 

i*1 fc39EB**ifc K-^4<BHtLfc7-f^At«»r* 
W*jS**U 4l4*l!i£ft;fc7^UA£^-f= 5I4t 

-K*xe£*u 5iii#ftp**L. 5 
2 raauwiyAiip n. #»p5 1 tgjsgs 

«-xSIBI=»(tTt^S#3ft^. 
[0170] 8iiP-;u*S-ft»xg£sSU 8 114 

te»«£iSU 8 2l4ftaP*SU 8 3lift«UURy 
3l4irefcoTfcftl\, 8 4tt±WIHtffln-;U** 

L, 8 5i4TSl5igSfflp-;u^^-r= K$£iftfflp-/U8 

4. 8 5l4±TT*HfiT% *tt«fr&l*J***iTl*S. 
7 I4##«l b*lfc P-;i/tt©7 -f ;UA£ fUto 
[0 17 1] 01 (d) T?^$tL-5>XSlCfc^T, x> 

*-MBSI ■ tt*x85©iKr©p-;Hft3l ■ &*ixa£fl 
1 n-;U*» ■ ft*xst«ft;. t->^-*eI ■ ft«x 
g 5 ©«©□-.«« ■ ft*ig£*2 p-;u*i ■ K 

JtXflinf^o fcfc, HI (a) ~ (d) X'ltTF^tlX 



[0 17 2] *S§BJICfcl^T[4. ±aLfcfir*t©»«aE 

&£K£f=£ •5^T-tr;up-7.x7.x;u7 -r vuA£S! 

[0173] *asw©*^7-c iuAi4, ftffsastt, 

»7^^Atffl^b*i5©^ff*LL^. W= % aSSi 
Tt&£1ZmzM LT t t,l=K LL^*©fc4«ft«ffl« 
-f ;uAi=feivc. *SBW©*^7 -r ;uA(4Sf * L < 
JEUbftiu 

[0 17 4] -fttt&Sa-Cf^ 

p-xxx^;u7-t;ua^t;u* y^MblBSU jK'J 
e=;uT;ua-;u7-f;uA*a^**a*i=aai. &# 
LTftttLf=«3l£II©SiSlw. S^MbStfU fc*x;u 

;u*'J*:/fc»ifctt. **SHt«©ai*L*fi< U tt 
»tt*fii±*-s«fc«>ic -fe;up-xxxx;u7-f ;ua 

*sa©a7;u* u at* izasit-&»s© z t £ n 5 „ 

[0 17 5] *&BJ3©5fe¥7 -f ;UAICI4, /\— Ka— h 
JB. ft^ft75li. EfilB. ffijfrU . &*JI. T 

siSMCMttWttt^r*^*^**. -tub 

©«teJHiS6**lM*3R*. X/<V*. 

[0176] ^©*5i=LTi»6*ifc*36«4«. aa-t 

[0 17 7] **W©*¥7-f ^A3^&S4«ftfiffl« 

S7-f;uASfflL^^t[=«ty. Wfti:t*l=. 

MIc, *%H©ffftKttlM4&tB£ 
7 -r ;uA^ffl^fc;"S B B B *^SSi4, ^mmzW^rgM 

[0 17 8] *3BW©*¥7-f;UAI4» Sitte±ffl7^ 
;UA*^l4**«fll7-f ;UA©»*tt LTtttfflTJ* 

[0 1 7 9] 

mmmi ht. *tt«tj:y*«8B©»«*JM*:wi= 
at^. ftfe. 6iTi=lH«© rg|5j 14 rgsspj sa-To 

[0180] mmm-i 

B*S*L*7K'J7-©^«**-r. 

[0 18 1] (ftjgem 2 (2' -tKP^F-V-5' 
-^f*-7i-JH -5-y^-j7'jP'T/UT5>'-2 
H-'<>V'h l J7 , ;-;i' («*fc§ftMUV-2) 
TBI=E«©*ai=fEo-C*j*Lfc. 
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£2 5 0m I ©TjClCjgfrU Ml8 3m I ZlMTLtz, 
Zh\Z. 3 5 m I 0)7klCjg$£-fe!-f- 1 7. 2g©g?i^ 

^h'JOA$o°c-eia^fc^ c<Djt&£, 36. i g 

(!) m -7lZ|,>y7 = >«lSm500m I tp\Z 

o°cxm^tz 0 cro^^o°cicS*.^A<b. 17 0 S 

©g»7- h 'J 0A£ 2 5 0ml 0)7KICjg«$-tJ-fc7KJ#^ 

Lfco £JSj£© P H£7>^-7*T*8lci|6Lfc&, 
2tlft*£5iIU «fc<**Lfc. 
[0 18 3] 4iiLfcaiWl4 8. 4gf, 3 0 0m I 

©>*/-/u=»**-&, 1 so g®tti!fl5*3itt£ 

3 6 0ml ©zki: 600ml ©7 V^— 7?klC;gfl?£ # 
fc*S*£ftl*.fcaL 9 5 °C"C 2 BSM«# Lfc. tffil 

■C 1 BtlHMtLfeft. *iIU WlfZ 00ml 

7>^-7*T'pH8lc|@SLfco C*L*4 

T\ 2 (2' -th'D + «>-5' -^W-7i-;H 
- 5 - 7 5 J - 2 H * > V h 'J 7 *<# b *lfc . 
[0184] 12. 0 g©2 (2' - t h"P*->-5' 

-j^u^x^ju) -5-75y-2H'<>y h'JTV 

-JUtO. 1 gCD/vT Ka*V 7 0°Ct?1 1 0 

m I ©t h7t KP7 7>t»A^Lfc»«l=6. 3g© 
ttMcSH- h 'J ^A^jBTlfcc C(0»aic, 10ml© 

6 0°Ct?3 0»4M+T«TLfc. fiJS»****Ka 
^•tlMU V-2T'fe-5 2 (2' -th'Otv-5' -> 

W-7i-;H -5-^^^'jo-<;u7 = y-2H- 
-O'/h 'J 7!/— ;fcfi*»6*lfc. 

[0 18 5] (£j£0l2) 2 (2' -tFD+v-5' 
-*=?)\,--Jx.-)\A — 5— y^^'jP-f JU7 5 / — 2 

H - v> u 7 v"-7U t > * $ 'J ;H?> t ©£S 

(PUV-2) *TEt*-r*ftlC«oT**L 

fee 

[0 1 8 6] t (-7 t h*P77>80m I [C, ±IE£jjE 
«1 T'MLfc4. 0g©2 (2' -th'P+V-5' 
-^il/-7i3) -5-y^^7'jD'T;U75y-2 
H-'<>V*h l J7V*-;U<!:6. 0 g©*$$ 'JJUK*^ 

frtZlnz.. &i/>T\ 7V-fv?fDz hj;h . 20 

g $ip^fc„ MmnsmT-e 9 KiuanaxLfc. -r i- 

7tKa7 7>SaEBiLfc«, 2Oml0fh7t 
KP77>I=S»»L, *$*]©** /-^IcJlTFL 
fc. «TffiLfc2fclK*aBlU 4 0tT?KfflltjiLfc. 
9. 4 groRSMttl^-cfeS P u V - 2 f flfco 



h;Ufrb. te&M£f*#2 (2' -fc Kp*v-5' - 
-5-pi^^'JP^;U75y-2H 

--<> v> 'J 77— ;u<t > * $ u 7-;u©£a*tt 
•cfc^ztsaBLfc. temsftommim, 2 (2- 

-th*o*<>-5' -^5^;u-7x-;u) -5->^<7 

'jP-f;U7£/-2H-' <>V*h>J7V*-;U : >££'J 
JH>f^=4 0 : 6 0f^fc„ 
[0 18 7] («Jtfl3) 2 (2' -thW-5' 

- 1 -^;u-^x-;u) -5-*;ut(?>K- (2-> 
'J u4n,tt*,) if;nxf^-2H-'<> > ; h 
U7V"-;U 9) TIEicse^ 

©*SstttoT*JSLfc 0 

[0188] 20. 0g©3--hP-4-7Sy-$ 
ESS* 16 0ml U *jftife4 3 m I £ J]D 

2 0ml(D*|:igSStfc8. 0g©i«ith 
'J 0°CX-tia7Ltz&. 0°C©££ 2&|B]8!#Lfc 0 

C©j§;^|C v 17. 3g©4-t-?W7i;-;^ 
*50mltl^/-;UO0ml "fr*:*** 

■pjgTLfco ^©»a«0lCI=ft%fl:4«6lll»B, Kl= 
£S-emiH«#Lfc. £JtjS£ffii|-elH£l=L. ±Jt 

[0 18 9] 5ILfcM^5 00ml©1=E;i//L© 
NaOH*j#?SlCj#)i$iJ- x 3 5g©ffitttt**»jlfc 
ft. 4 0%NaOH7Kj§?Sl 1 Og^TLfe. aCF 

fcl=J:y. 2 (2' -th'P+y-5' -t-^U- 
7i-;H - 5 -7a;u7f5>^- 2 h -k>v* h ij 7 v~— 

[0 19 0] tel^Xs 1 0. 0 g©2 (2' -t KP^r 
v-5' -t-^-7i-JH -5-*VU7|-t>lt- 
2H- Oy'MJjy-^o. 1 g©/N>T Kp+/ 

>, 4. 6gffl2-t h'P + ylW^^'jL'-h, 
0. 5gfflp-h;H>7v^t>itJHH>100 
m I *|ZiP*. IXx;U**«l?LfcSJiBSPS-C 1 os#r B i 

T,«*fcSftMUV-19^ft62 (2' -LKP* 

v-5' -t-7"^-7i-;W -5-7d;utK>K- 

[019 1] (*1J«4) 2 (2' -th'O+V-5' 

-t-7f;i.-7i-;W -5-*;utK>K- C2-> 
$7'jD-fmv) ifjnxf;i<- 2H-^y; h- 
■j 77-;u<t p< ^ ^ 'j t ©*M^ft ( p u v 

-19) £TEfcE«©£ai=ftoT£jSLfc. 
[0192] f l-7tKP77>80ml|C > ±IE^)t 



(26) 
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- t -5-*;U/f?>g- 

* 9*) jut**,) x^;uxxtJU-2 H-'Cy/h 
'J 7 7-;u £ 6 . 0g©y^ij ;HM ^;u<t £JdtU 

7vW7fozhuJn. 1 4 g ^iinxfco 
g^SHSlTT? 9 ^HJnSftSSS Lfco f h7th*Q77 
>£MEg£Lfc&. 20m I ©f h7t KP^^XC 

awfcsaau 4 0feJtffift*Lr. 9. 1 g©R 

eftfitti*ft-Cft«PUV-1 9*#fc. -©£S£ 

y, WI¥«&»^*8 6 0 0©t©-C**4:aBLfc. 
NMRX^ HUXtfUV*'*? HUfrb. ±13 
2 (2' -th'P+v-5' -t-?*JU 

-7x-;u) -5-*;u?K>8- (2 >j p-ou 

ifjuxfA- 2 h —ov h 'jT*y-;ui 

* * 1 'J ;u» j* *;u©*m£(*-cfc* z Lfc, 

-tEMfctt©**!**. 2 (2' -thW-5' - 

t - ^f ;i--7i-W -5-rt;M?>g- (2-y^ 
£ 'J p-f;i/t^v) if;nxfjb- 2 h-'OV h u 

[0 19 3] (£j$«5) 2 (2' -tKP*i'-5' 
-t-?fJI/-7i-;H -5->£-?'jPf JUTS^ 

- 2 h - <<> V h 'j 7 v -;u (^J^ib^^lM U V - 4 ) 

[0194] 41. 2gffl2-7Sy-p-t-^l/ 
7iy-^250m I ©#|C;gfrU jU£88 3m I 
Sftjlfc. 3 5ml ©#138**1**: 1 7. 2 g©&58 
M+h<)OI*£0°C-t:m}ttzik. ZVmfeZ. 3 6. 1 
g©m-7i = U>??T5>ttll**»5S5 0 0m I + 

lco 0 ctr*a^.fco Z(Dil*S0ict«464<&. 170 
g©ft!H-HJ^A£2 5 0m I ©#l3§jS£t!:fc#jg 

#Lfc 0 SJ*jS©pH^7> ; E-77KT-8lcpSLfc 

[0 1 9 5] 6ilLfc;±l^fel5 4. 9gj300mlffl 

* * y -;n=*«* 1 5 0 g ©{tUffi 5 *fntt£ 3 

6 0ml ©7K<t 6 0 0ml ©7> ; E-77klC;f fi?£t!rf;: 

**a*ip?Lfca, 9 5ti?2i#iBaMtLf=. 

Lfcitii* 5^/L0tta*»»5 0 Om I *T* 1 
BSI««l*Lf=fc. 3iIU 0 0m I ©#(=*«¥* 

it, 7>^-77Kt?p H$8lCpgLfc„ Cft^Sii. 
**. &Jftft. ft®x^;ufrbBSII£ft?C<!:T% 2 

(2' -thW-5' t-7W-7i-JH -5 
-75>'-2H'<>V*h l J7 V—)\>$:&tzo 

[0 1 9 6] 14. 1g©2 (2' -th'Q* 

V-5' -t-7Wi-iH -5-75/-2H'< 
>7h'J77— ;uiO. 1 g©/vf Ko+y ><t£, 7 
0°C-ei 1 Om I ©x h7t KQ77>til^LfcijS 



IC, 1 Om l<Df h7t KP77>I^Lfc^ * ^ 'J 

;HI* n 'J K£6 o°CT- 3 OttfrlfTjiTF Lfco StBJS 

a**+ta^ «ftbLfc^fi^5ii. #a. k*u 

U >y rj ^ y y f;H- f JUT?*! t£ll £ft 5 

Zt-C. fl^lb-frttMU V-4T?fc-52 (2' -tKP 
*v-5' - t -7fJl/7i-/H -5-^^-7'JP'T 

;u7 5 J - 2 h - * > V h 'j 7 z fc #t? * 

fc. 

[0 19 7] (£j£0j6) 2 (2' -t h'P+V-5' 

- t-7fJl--7iZJl,) -5->^-7'jP>TJU75y 

- 2 H -/<>'/ h 'J7 V-ZUt > * 2 'J t © 

(PUV-4) £. TEI=E«©*ai=ttor 

[0 19 8] fh7t h'P77>80m I fc % ±ESJ* 
«5-r?^iSLfc4. 0g©2 (2' -th'PJrV-5' 
-t-7"fJI/7iz;W -5-y$£'jP'f;U75/- 
2 H - K > »/ f- ij 7 <t 6 . Ogffl^^U;^ 

?)i> titan* &i>-e, 7Wv7fDrhu;u. i 

h7tKP77>JilEgSLfci, 20mll5fl>7 

t KP77>l:SML, *jg*J©*£/-;ucplc;j&T 
Lfco tfWLfcSUWlJfcSMlU 40°CT«K££*gLT 
9. 4e©R6fi»*Itft»PUV-4Sffe. Z© 

ICcfcy, M¥$$H s *7 9 0 0©*©T?fc.&Zd:£ii 

6, ±IE&l£ft#2 (2' -th'n+y-5' - t- 
7W-7i-;H -5-/$"5"jP-f;U75/-2H 

■e*szt*itELfc. ±iaM^*©ffi^i±B§. 2 

(2' -th'P+>>-5' -t-7"W-7i-/H - 
5 - /■ 5 <7 'J P>f 71/7 5 / - 2H-"«>7 h 'J7V*- 

;u : 'j;u^^^;u=40 : 60-efcofco 

[0 19 9] (£fiE0iJ7) 2 (2' -th'D+V-5' 

-y^;u-7x-;u) -5-*;u?H>^- (2-^^-7 

'J 04 JU**ris) If;HXfJI/-2H-'<VV> , J7 
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